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PROFILE EXTRUSION APPARATUS AND
METHOD FOR EXTRUDING A PROFILE

TECHNICAL FIELD

The present invention generally relates to an appara-
tus for extruding a profile onto the peripheral edge of an
article, and a method for extruding such a profile. More
particularly, the present invention relates to an appara-
tus for extruding a profile onto an article having a com-
plex corner geometry, such that the cross section of the
profile remains substantially constant as between linear
sections of the article and the corner geometry. Specifi-
cally, the present invention relates to an extrusion appa-
ratus for forming such a profile, wherein the flow of
material to a die orifice is varied by use of 2 vane mem-
ber while the total amount of material directed to the
orifice remains substantially constant.

BACKGROUND OF THE INVENTION

It is known in the art to provide an article such as an
automotive windshield or the like, with a profile bead of
a polymeric material around the peripheral edge of the
article. A profile is often molded or otherwise fabri-
cated, cured and adhesively bonded to the peripheral
edge of the article. U.S. Pat. No. 5,108,526, for instance,
discloses a method of forming a profile onto such an
article by extruding a profile material directly to the
peripheral edge thereof by use of a die head that can
circumferentially traverse the peripheral edge of the
article. The profile material is viscous and can be cured
after being extruded. Profile materials are known which
may air-cure such as by absorbing moisture or by the
application of heat or the like.

With devices to extrude the profile material directly
onto the peripheral edge of an article, it is known that it
is difficult to extrude the profile uniformly around cor-
ners, bends, turns and the like. The die head is typically
fitted with a die plate having an extrusion profile orifice
therein. The orifice is normally positioned generally
orthogonally to the peripheral edge of the article.
Hence, when the die head is moved around a corner, the
inside of the orifice moves at a slower rate than the
outside of the orifice. By “inside” it is meant in a more
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more distal portion of the orifice.

Because the inside of the orifice moves at a slower
rate than the outside of the orifice at the corners or
bends of the article, a constant flow rate of profile mate-
rial to the orifice will result in the deposition of more
profile material at the inside of the orifice than at the
outside. Accordingly, the profiles have non-uniform
cross-sections between linear sections of the article and
the corners thereof.

One proposed solution to this problem has been to
adjust the total amount of material directed to the ori-
fice. By pumping less material to the orifice, the inside
section of the profile would not become too thick.
However, the outside of the profile in the corner areas
was then too thin and the problem of non-uniform
cross-section remained.

Another proposed solution, which is disclosed for
example in U.S. Pat. No. 5,108,526, was to provide two
or more supply channels to the profile orifice, one gen-
erally positioned to supply the inside of the profile ori-
fice and one to supply the outside of the orifice. One of
the supply channels was then provided with 2 means for
selectively restricting the flow of material therein, such
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that the portion of the profile adjacent thereto could be
made thinner or thicker by adjusting the amount of
material delivered to the respective portion of the ori-
fice. The volume of the material delivered to the orifice
was thus regulated.

It was found that the restrictively regulated flow
channels still provided profiles of varying cross section.
For example, it is stated in the ’526 patent that thinner
and thicker cross sections are selectively provided
therein. Also, it has been found with devices such as
that of the *526 patent, that when the separate channels
were merged just prior to the orifice the benefits and
effectiveness of the separate channels was lost.

Another drawback found to restrictively controlling
flow in a flow channel, was that the total restriction of
the flow within the nozzle was simultaneously varied as
well. This was found to cause irregularities in the total
flow at the nozzle due to the compressibility of the
material and expansion capacity of the ducts connecting
the material supply to the nozzle. The additional total
increase in friction to the flow was found to additionally
affect the delivery rate of material from the supply
thereof.

A need exists therefore, for an apparatus for extrud-
ing a profile onto the peripheral edge of an article,
wherein the cross section of the profile remains substan-
tially constant throughout a linear section and a corner
section of the article.

SUMMARY OF INVENTION

It 1s therefore, an object of the present invention to
provide an apparatus for extruding a profile onto the
peripheral edge of an article.

It is another object of the present invention to pro-
vide such a device wherein the profile has a substan-
tially constant cross section.

It 1s yet another object to provide a method for ex-
truding a profile onto the peripheral edge of an article.

At least one or more of the foregoing objects, to-
gether with the advantages thereof over the known art
relating to extrusion apparatus and methods, which
shall become apparent from the specification which
follows, are accomplished by the invention as hereinaf-
ter described and claimed.

In general the present invention provides an appara-
tus for extruding a profile material to form a profile of
substantially constant cross-section onto the peripheral
edge of an article. The apparatus comprises a movable
die head for circumferentially traversing the peripheral
edge of the article. The die head has a profile orifice
positioned proximate to the peripheral edge of the arti-
cle, and a supply channel means in fluid communication
with both the profile orifice and a pressurized source of
the profile material for directing the profile material to
the profile orifice. The apparatus also comprises selec-
tively pivotable vane means positioned within the sup-
ply channel, wherein the vane means is pivotable to
variably direct the flow of the profile material to the
profile orifice as the die head moves.

The present invention also includes a method for
extruding a profile material to form a profile of substan-
tially constant cross-section onto the peripheral edge of
an article. The method comprises the steps of directing
a substantially constant amount of the profile material
under pressure through a supply channel and through a
profile orifice of a die head as the die head is directed to
circumferentially traverse the periphery of the article;
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and, variably directing the flow of the profile material

to the profile orifice with a selectively pivotable vane
means.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a perspective view of one embodiment of an
extrusion apparatus embodying the concepts of the
present invention, shown for exemplary purposes as
used with an assembly line production system:;

FIG. 2 is a front elevational view of the die head of 10

the extrusion apparatus of FIG. 1, taken substantially
along lines 2—2 thereof:

FIG. 3 is a side elevational view of the die head of
FIG. 2;

FIG. 4 is a rear view of the die head of FIG. 2;

FIG. § is a cross sectional view taken substantially
along line 5—5 of FIG. 2;

FIG. 6 is a close-up sectional view taken substantially
along line 6—6 of FIG. 2:

FIG. 7 is a close-up view of one portion of the die
head taken substantially along line 7—7 of FIG. S;

FIG. 8 is a cross-sectional view of an exemplary pro-
file after extrusion onto the peripheral edge of an arti-
cle; and,

FIG. 9is a cross sectional side elevational view of the
profile and article of FIG. 8 shown for exemplary pur-
poses as installed into a structural framework.

PREFERRED EMBODIMENT FOR CARRYING
OUT THE INVENTION

An extrusion apparatus embodying the concepts of
the present invention, is generally indicated by the nu-
meral 10 upon the attached drawings. The apparatus 10
according to the present invention is employed to ex-
trude a profile 11 onto the peripheral edge 12 of an
article such as automobile windshield glass 13, having
linear portions 14 and corners 15. It will be appreciated
that apparatus 10 may be employed to extrude a profile
onto any type of article, and that glass 13 is exemplary
of only one such use. For the sake of simplicity, these
articles will be represented by glass 13 herein.

It is envisioned that apparatus 10 can be used with,
for example, conventional robotic equipment, generally
16 having a robot arm 18, by being mounted on the end
20 thereof in any conventional manner. Glass 13 is pref-
erably mounted onto a positioning device generally
indicated by the number 21, which has positioning
blocks 22 and suction devices 23 for securely position-
ing glass 13. More than one glass 13 may be mounted
upon positioning device 21, which may have a first
positioning section 21z and a second positioning section
21b, or of course, any number of such sections. In this
manner, efficient assembly line production speeds may
be achieved.

Profile material (not shown) which is to be extruded
to form profile 11, is stored for example in supply units
24 fluidly connected to extrusion apparatus 10 by a hose
line 25. Pumps 26 can be employed to pump the profile
material to the extrusion apparatus 10. Robot arm 18
and end 20 are controlled in a conventional manner, to
move extrusion apparatus 10 to circumferentially tra-
verse peripheral edge 12 of glass 13, extruding profile 11
thereon.

In order to extrude profile 11 of substantially constant
cross section onto peripheral edge 12 of glass 13, extru-
ston apparatus 10 includes a die head generally desig-
nated by the number 30. As shown in FIG. 2, profile
forming material is directed by hose line 25 (shown in
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phantom) to die head 30. The profile forming material is
then directed through an orifice 31 in a die plate 32
affixed to die head 30. As known in the art, orifice 31 is
configured in the desired shape of the profile to be
extruded, and is often elongate in configuration. Fur-
ther details of an exemplary die head 30 will be pro-
vided hereinbelow.

One profile 11 is shown for exemplary purposes in
FIG. 8. Profile 11 may include a base portion 33, a web
portion 34 and an overhanging lip portion 35. Prefera-
bly, the profile material is a polymer which cures after
exposure to air, such that the viscous material may be
extruded directly onto glass 13.

Exemplary profile 11 of FIG. 8, is shown for environ-
mental purposes in a structural framework 36 in FIG. 9.
An adhesive bead 37 may be positioned between base 33
and web 34, and then to framework 36.

Returning to FIGS. 2-5, die plate 32 carrying profile
orifice 31 may be affixed to die head 30 in any manner
conventional in the art. For example, die plate 32 may
be removably affixed to die head 30 by use of a U-
shaped die plate retaining bar 40. One leg 41 of U-
shaped retaining bar 40 engages die head 30, while an-
other leg 42 engages die plate 32. A die plate retaining
screw 43 1s positioned through a retaining screw hous-
ing 44, such that by tightening screw 43, retaining bar
40 1s securely held against die head 30 and die plate 32.
To remove die plate 32, retaining screw 43 is loosened,
allowing retaining bar 40 to be disengaged from both
die head 30 and die plate 32. Thus, die plate 32 may be
removed for cleaning or replacement.

As stated above, profile material is transported under
pressure through hose line 25, and to die head 30. Die
head 30 is provided with internal supply channel 50.
For ease of construction as well as disassembly and
cleaning, supply channel 50 may be divided into sec-
tions such as first supply channel 51 and second supply
channel 52, wherein first and second supply channels 51
and 52 are in fluid communication with each other. First
supply channel 51 fluidly communicates with and is
connected to hose line 25 by any conventional means,
such as by use of threaded neck and ring connector 53.
First supply channel 51 is formed by supply channel
connector 5S4 having neck 55 which couples with neck
and ring connector 53. Further, supply channel connec-
tor 54 may be secured to a die block 56 of die head 30
In any manner, such as by threaded fitting 57. Seals such
as O-ring 58 may be provided to fluidly seal supply
channel 50.

Second supply channel 52 is positioned to be proxi-
mate to die plate 32 and orifice 31 (FIG. 5). Profile

- material under pressure, flows through hose line 25,
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through first supply channel 51, into and through sec-
ond supply channel §2, and is then extruded through
profile orifice 31.

According to the present invention, there is posi-
tioned within supply channel 52, a flow directing pivot-
able vane mechanism generally indicated by the number
60. Preferably, vane mechanism 60 includes a first vane
member 61 and a second vane member 62. Further-
more, it is also preferred that vane member 61 be config-
ured with a hub 63 and an apex 64 (FIG. 7).

Similarly, it is preferred that second vane member 62
be configured with a hub 65 and an apex 66. Hubs 63
and 65 are preferably placed in juxtaposition as depicted
in the drawings, such that apex 66 is generally proxi-
mate to orifice 31 and apex 64 is generally distal thereto.
Vane mechanism 60 is preferably positioned such that
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apex 66 is positioned at an approximate midpoint of
elongate orifice 31 when apex 64 and apex 66 are
aligned in the same plane.

Vane member 61 preferably is provided with prefera-
bly two face portions 67 extending between and con-
necting hub 63 and apex 64. Similarly, vane member 62
has preferably two face portions 68 extending between
and connecting hub 65 and apex 66.

Hub 63 of first vane member 61 carries a selectively
rotatable first pivot rod 70, such that as first pivot rod
70 is rotated, first vane member 61 pivots (as shown in
phantom in FIG. 7). Similarly, hub 65 of second vane
member 62 carries a second and separate pivot rod 71
and pivots with the selected rotation thereof. The de-
gree of rotation of pivot rods 70 and 71, and hence the
degree of pivoting of vane members 61 and 62 will vary
depending upon the actual end use of the invention as
well as the nature and viscosity of the profile material
employed. O-ring seals 72 may be provided to fluidly
seal first and second pivot rods 70 and 71.

As the profile material flows through first and second
supply channels 51 and 52, first and second vane mem-
bers 61 and 62 may be pivoted to direct the flow of
material through supply channel 52 and to orifice 31.
When apex 64 and apex 66 are in substantially the same
plane as depicted in FIG. 7 in solid lines, the amount of
material flowing to all portions of orifice 31 is generally
equal. When a corner 15 in glass 13 is encountered, then
vane members 61 and 62 may one or both be pivoted,
such that the flow of profile material to one side of
orifice 31 is varied with respect to the other side. It will
be appreciated that the total amount of material ex-
truded remains substantially constant. By properly se-
lecting the degree of pivoting of vane members 61 or 62
or both, a profile of substantially constant cross section
is extruded onto glass 13. Vane members 61 and 62 may
be pivoted a predetermined amount as a corner 15 is
encountered, ‘'or the pivoting may gradually increase
and decrease during a cornering event.

For example, with reference to FIG. 7, when orifice
31 (shown in phantom) is elongate as depicted, it may be
characterized as having a generally inside portion 80
proximate to glass 13, and an outside portion 81 more
distal to glass 13. It is not critical that there be a clear
division between inside portion 80 and outside portion
81. When a corner 15 is encountered, die head 30 re-
mains substantially orthogonal to peripheral edge 12 of
glass 13. Thus, outside portion 81 of die orifice 31 will
travel faster than inside portion 80. Normally, as dis-
cussed above, this would result in more profile material
being deposited in the general location of inside portion
80 and less material in the general location of outside
portion 81.

According to the present invention, when the corner
15 1s encountered, one or both vane members 61 and 62
are pivoted. For example, as shown in FIG. 7, first vane
member 61 may be pivoted as shown in phantom in the
drawing figure. The profile material flowing from first
supply channe] 51 enters second supply channel 52,
where a greater portion of the material is directed
toward the outside portion 81 of orifice 31 than is di-
rected toward the inside portion 80. An amount of the
profile material entering second supply channel 52 en-
counters first vane member 61 and is diverted thereby
toward outside portion 81 of orifice 31. Profile material
flows across face portion 67 of first vane member 61. By
coordinating the degree of pivoting with the flow rate
and the speed of the cornering event, the cross section
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6
of profile 11 formed is substantially constant. Further-
more, while it is not necessarily a limitation of the in-
vention that vanes 61 and 62 be provided with apexes 64
and 66 respectively, a relatively sharp apex will assist to
make the diversion of flow within second supply chan-
nel 52 more precise.

It 1s to be appreciated that first vane member 61 as
positioned in second supply channel 52, does not cause
restriction of the material flow therein because the total
open area of second supply channel 52 is not diminished
as vane 61 is rotated. Therefore, there is no need or
occasion for detrimental back pressures to be placed
upon pumps 26, as in the prior art. It is to be further
appreciated that second vane member 62 which is also
positioned within second supply channel 52 and proxi-
mate to profile orifice 31, can be employed to further
direct the flow of the profile material as required to
maintain a uniform cross section at corner 15 and that
second vane member 62 additionally maintains separa-
tion of the flow of profile material into discrete portions
divided by first vane member 61, toward and substan-
tially to inside portion 80 and outside portion 81 of
profile orifice 31.

- Any means may be provided to effect pivoting of first
and second vane members 61 and 62. One such means is
generally depicted in the drawings (FIG. 4) as linkage
mechanism 90. Linkage mechanism 90 includes links 91
and 92 affixed to pivot rods 70 and 71 respectively.
Links 91 and 92 are each respectively rotatably con-
nected to a separate piston rod 93 of a separate air cylin-
der 94 via clevis connectors 95. When an air cylinder 94
1s activated, such as at the command of a logic control
circuit 100, the piston rods 93 of the given air cylinder
94 1s caused to move, such as shown in phantom in FIG.
4. Because of connection via clevis connector 95, the
Iink 91 is caused to move. When link 91 is caused to
move, pivot rod 70 is rotated, causing first vane member
61 to pivot in the manner described hereinabove. Sec-
ond vane member 62 may be pivoted in a similar man-
ner.

Logic control circuit 100 may be pre-programmed to
cause an amount of compressed air (not shown) to enter
air cylinders 94 either through inlet tubes 101 or 102. In
a manner conventional in the art, depending upon
which inlet tube 101 or 102 feeds compressed air into air
cylinders 94, piston rods 93 are caused to move in a
reciprocable manner. Hence, vane members 61 and 62
may be caused to pivot to direct profile material flow
toward or away from either first or second portions 80
or 81 of profile orifice 31. The details and function of
logic control circuits 100 are not a limitation of the
present invention, and it will be appreciated that such
control may be manually provided or provided by other
means. Therefore, logic control circuit 100 is schemati-
cally represented in the drawings. Furthermore, any
power drive unit other than air cylinders 94 may be
employed to effect rotation of first and second pivot
rods 70 and 71, and such rotation may also be manually
effected. All such variation fall within the scope of the
present invention.

‘The degree of rotation of pivot rods 70 and 71 may be
predetermined and limited, such as by use of threaded
limit rods 110 having threaded nuts 111 thereon. Limit
rods 110 are positioned through stop plates 112. Each
hmit rod 110 is provided with a pair of threaded nuts
111, such that stop plate 112 is positioned between a pair
of threaded nuts 111. Limit rods 110 are also rotatably
connected to links 91 and 92 such as by second clevises
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113. By preselecting the positioning of threaded nuts
111 upon limit rods 110, the maximum and minimum
rotations of pivot rods 70 and 71 may be controlled. At
such maximum or minimum rotation, one nut 111 en-

gages stop plate 112, preventing further movement of 5

the respective link and vane member operatively con-
nected thereto.

Thus it is evident that the device and method of the
present mvention are highly effective in extruding a
profile onto the peripheral edge of an article, wherein
the profile has a substantially constant cross section
even around corners of the article. The invention is
particularly suited for automotive windows, but is not
necessarily limited thereto. The device and method of
the present invention can be used separately with other
equipment, methods and the like.

Based upon the foregoing disclosure, it should now
be apparent that the use of the extrusion apparatus and
methods described herein will carry out the objects set
forth hereinabove. It is, therefore, to be understood that
any varnations evident fall within the scope of the
claimed invention. Thus, the scope of the invention
shall include all modifications and variations that may
fall within the scope of the attached claims.

What is claimed is: -

1. An apparatus for extruding a profile material to
form a profile of substantially constant cross-section
onto the peripheral edge of an article, comprising:

a movable die head for circumferentially traversing
the peripheral edge of the article: said die head
having a profile orifice positioned proximate to the
peripheral edge of the article, and a supply channel
means in fluid communication with both said pro-
file orifice and a pressurized source of the profile
material; and,

selectively pivotable vane means positioned within
sald supply channel and proximate to said profile
orifice, wherein said vane means is pivotable to
varnably direct the flow of a substantially constant
amount of the profile material to said profile ori-
fice.

2. An apparatus, as set forth in claim 1, wherein said
vane means includes first and second independently
pivotable vane members.

3. An apparatus, as set forth in claim 2, wherein said
first and second vane members each comprise a hub and
an apex, and a face portion extending between and con-
necting said hub and said apex.

4. An apparatus, as set forth in claim 3, wherein each
said first and second vane members are separately pivot-
able via pivot rods carried by each said hub.

S. An apparatus, as set forth in claim 4, further com-
prising linkage means operatively connected to each of
said pivot rods for selectively rotating said pivot rods.

6. An apparatus, as set forth in claim 5, wherein said
linkage means is operatively connected to a powered
drive means.

7. An apparatus, as set forth in claim 6, wherein said
powered drive means is selectively activatable by a
programmable logic control circuit.

8. An apparatus, as set forth in claim 3, wherein said
hubs of said first and second vane members are Juxtapo-
sitioned, and said vane means are positioned in said
supply channel such that said apex of said first vane
member is distal to said profile orifice and said apex of

sald second vane member is proximate to said profile
orifice.
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9. An apparatus, as set forth in claim 1, wherein said
die head includes a die plate carrying said profile ori-
fice.

10. An apparatus, as set forth in claim 9, wherein said
die plate is removably affixed to said die head with a die
plate retaining bar, said die plate retaining bar being
removably affixed to said die head.

11. An apparatus, as set forth in claim 1, wherein said
profile orifice is generally elongate having at least first
and second portions.

12. An apparatus, as set forth in claim 11, wherein
said vane means selectively directs a variable amount of
the profile material to said first and second portions of
said profile orifice respectively.

13. A method for extruding a profile material to form
a profile of substantially constant cross-section onto the
peripheral edge of an article, comprising the steps of:

directing a flow of the profile material under pressure
through a supply channel and through a profile
orifice of a die head as said die head is directed to
circumferentially traverse the periphery of the
article: and,

variably directing the flow of the profile material to
said profile orifice with a selectively pivotable vane
means positioned within said supply channel and
proximate to said profile orifice, such that a sub-
stantially constant amount of the profile material is
directed to flow through said profile orifice as said
die head is directed to circumferentially traverse
the periphery of the article.

14. A method, as set forth in claim 13, wherein said
step of variably directing the flow of the profile mate-
rial with said selectively pivotable vane means includes
the step of pivoting at least a first pivotable vane mem-
ber. :

15. A method, as set forth in claim 14, wherein said
step of pivoting said first pivotable vane member in-
cludes the step of selectively activating a power drive
means operatively connected to said vane means.

16. A method, as set forth in claim 15, wherein said
step of selectively activating a power drive means in-
cludes the step of programming a logic control circuit
operatively connected to said power drive means.

17. A method, as set forth in claim 13, wherein the
total area of said supply channel remains substantially
constant during said step of variably directing the flow
of the profile material to said profile orifice.

18. A method, as set forth in claim 17, wherein the
flow of the profile material within said supply channel is
separated into substantially discrete portions by said
step of variably directing the flow of the profile mate-
rial to said profile orifice.

19. A method, as set forth in claim 18, comprising the
further step of maintaining said discrete portions in the
flow of profile material with said vane means, substan-
tially to said profile orifice.

20. An apparatus for extruding a profile material to
form a profile of substantially constant cross-section
onto the peripheral edge of an article, comprising:

a movable die head for circumferentially traversin g
the peripheral edge of the article: said die head
having a profile orifice positioned proximate to the
peripheral edge of the article, and a supply channel
means in fluid communication with both said pro-
file orifice and a pressurized source of the profile
material; and,

selectively pivotable vane means positioned within
said supply channel, wherein said vane means is
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pivotable to vanably direct the flow of the profile
material to said profile orifice; said vane means
including first and second independently pivotable
vane members each said first and second vane
members comprising 2 hub, an apex and a face
portion extending between and connecting said
hub and said apex; wherein said hubs of said first
and second vane members are juxtapositioned, and
said vane means are positioned in said supply chan-
nel such that said apex of said first vane member is
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distal to said profile orifice and said apex of said
second vane member 1s proximate to said profile
orifice; and wherein said profile orifice is generally
elongate having at least first and second portions,
such that said vane means selectively directs a
variable amount of the profile matenal to said first
and second portions of said profile orifice respec-
tively.

* XX %X X X
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